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The Plastic Age BSome Numbers
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Fraunhofer CCPE - System Services for a Circular Plastics Economy
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Biobased and Degradable Bthe Solution?
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Mechanical Recycling?
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The PLAcase: T h e r mofedo it than that!

A PLAwith about 10% largest market share after Bio -PET 30 inthe
biopolymers market

A about 25 producing companies, about 220T t/a production capacity,
application adapted qualities

A industrially compostable , partially environmentally degradable , some
mechanical recycling options are being investigated

A the underlying chemistry suggests clever chemical recycling
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PLADIndustrial Synthesis Process

oG | T

|
GIéJHcose
HO OH

OH

Lactic Acid
H (@]
\£ 4)3 HSG\T’H\OH

CH3 OH

Ring Openingy Cycling )
Polymerizationn | Depalymerizationn Prepolycondeansationn
Lactide Oligo Lactic Acid

chj:oj; 3 \% 9 +10 15

~ Fraunhofer

CCPE



End-of -Life Options for PLA
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Concept

A direct feed of used PLA to the depolymerization reactor of the PLA process

A using typical process parameters for the investigations
A aim: direct implementation of recycling into running PLA plants
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Baseline for b N o-Disturbed BDepolymerization Process
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Recycling of Commercial IngeoyY - Post-Industrial Case
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Recycling of Artificial Post-Consumer Waste (APCW)
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Life Cycle Analysis of PLA Recycling

A The aim of the LCA is to compare the potential
environmental impacts of various end -of -life
options for PLA

A Specific questions:

/. Does mechanical and chemical recycling of
PLA make sense from an ecological point of
view?

A What are the advantages and possible
disadvantages, e.g. compared to the current
disposal route via energy recovery?

A Where are the needs for further
optimization and research?

Phases of a life cycle assessment
DIN EN ISO 14040
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Results of an LCA for PLA production

A Chemical recycling of PLA most probably saves lots of GHG emissions
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System boundaries and functional unit

System Boundaries

A F U :Treatment of one ton of PLA waste C Waste Collection
/A Post consumer PLA waste and Sorting

A 900 kg of virgin PLA can be obtained by
chemical recycling

Waste Disposal
via Incineration
A Comparison to alternative disposal via or Recycling

municipal solid waste incineration (MSWI) v
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Reference path: MSWI

A Reference for comparison: municipal solid
waste incineration (MSWI) in  Germany

Emissions: 63 kg CO,-eq./t PLA waste

Emissions caused by transport, sorting,
and incineration (biogenic carbon
excluded)

A Credits: 760 kg CO,-eq. due to substitution
of heat and electr|C|ty generation

A Balance:

Application of MSWI saves approx.
700 kg CO,-eq. emissions per ton waste
PLA
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[IPCC AR5 GWP100, excl. biogenic CO,]
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Chemical Recycling of PLA

A Emissions caused by depolymerisation
process and production of new PLA

700 kg CO,-eq./t PLA waste

Credits: 2 180 kg CO,-eg. due to
substitution of 900 kg of virgin PLA

p

>

Balance: application of chemical
recycling saves 1 480 kg CO,-eq.
emissions per ton of waste PLA
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